I. Introduction
Esophageal cancer is in eighth position among the most common types worldwide, according to the International Agency for Research on Cancer. In 2012, 456,000 cases of esophageal neoplasia were identified, representing 3.2% of all new cases of cancer. Regarding mortality, of the estimated 400,000 cancer deaths in the world, 4.9% were due to esophageal cancer, which reached the sixth position. These numbers include the most common histological types, adenocarcinoma and squamous cell carcinoma (90% of cases). Approximately 80% of the world's cases occur in underdeveloped countries, with the incidence in men more than double that observed in women, that is, for each woman diagnosed with the disease, 2.4 men present the disease. In Brazil, the National Cancer Institute estimates that 7,950 new cases in the male population and 2,860 in the female population will occur in 2016/2017 [1, 2] .
The chances for the appearance of tumors in the esophagus increase with age, appearing more frequently after the 50 years. In addition to seeming to be associated with low socioeconomic status, the main etiological factors involve lifestyle such as abusive use of alcoholic beverages or hot drinks such as chimarrão, smoking, consumption of canned or salted foods, diet low in riboflavin, zinc and vitamins E, A and C, poor oral hygiene, occupational aspects such as prolonged exposure to silica dust, metals and polycyclic hydrocarbons; Infectious processes (Helicobacter pylori, Candida albicans and Papilloma virus); and diseases such as Zenker's diverticulum, Barrett's esophagus, hiatus hernia, gastroesophageal reflux, megaesophagus or Plummer-Vinson syndrome [3, 4, 5] .
The most common symptom is dysphagia, often referred to at the same level of tumor localization and when there is 50% or more of esophageal lumen involvement. Generally, patients adjust to the difficulty of swallowing, gradually changing the intake of solid foods to liquids. It is common for rapid weight loss, odynophagia, regurgitation, dry mouth and palate alteration [5, 6] . About 80% of patients have locally advanced disease or metastasis at diagnosis, which limits curative treatment. In these cases, the treatment is multimodal, involving neoadjuvance with chemotherapy and / or radiotherapy exclusively or in combination. If there is a good therapeutic response, the surgical rescue can be proposed [7, 8] .
The prognosis is generally poor due to late diagnosis and aggressive tumor characteristics [5] . However, advances in new diagnostic and treatment techniques have allowed for an increase in overall survival. Although life expectancy increased, quality of life (QoL) did not follow this improvement [9] . Health-related quality of life (HRQoL) is considered, along with disease-free survival, as one of the most important parameters for assessing the impact of antineoplastic treatment [10] .
There are several instruments to evaluate QoL in cancer patients in the international literature, and the QLQ-C30 from the European Organization for Research and Treatment of Cancer (EORTC) is well recommended [11] . The instrument was designed to be applied in association with specific modules for each type of cancer, which in the case of esophageal tumors is EORTC QLQ-OES18. In a 2003 publication, Blazeby and cols. [12] found that EORTC QLQ-OES18 has good psychometric and clinical validity and recommended its use to assess QoL in patients with esophageal cancer. These same authors concluded that because of the good sensitivity and specificity of the questionnaires, it was possible to detect small benefits associated with various forms of treatment [12] . In addition to this publication, other studies have also shown that the combined use of QLQ-C30 and QLQ-OES18 objectively reflects QoL in patients with esophageal cancer, which has been shown to be fundamental to ensure replicable results and to allow comparison between different populations [13] [14] [15] [16] [17] [18] .
Thus, knowing the impact of antineoplastic treatment on the QoL of patients with esophageal cancer through the basic (QLQ-C30) and specific questionnaires (QLQ-OES18) could help health professionals to make their therapeutic decisions. Given the relevance of the topic, the interest in developing the study with the following research question emerged: which domains were negatively affected in the QoL of patients with esophageal cancer submitted to chemotherapy associated or not with radiotherapy. Thereby, our objective was to systematically review the literature on quality of life assessment using the instruments of the European Organization for Research and Treatment of Cancer in patients with esophageal cancer treated with radiotherapy associated or not with neoadjuvant or exclusive radiotherapy.
II. Method

Type of study
It is a systematic review, elaborated according to the following steps: formulation of the question, location of the records in the databases, critical evaluation of the studies, data collection, analysis and presentation of the data and interpretation of the data [19] .
Quality of life questionnaires
The QLQ-C30 instrument was developed in 1986 by the EORTC with the aim of measuring QoL in a standardized way in oncology, facilitating its use in international studies. The questionnaire is multidimensional and self-administered, containing 30 questions that assess the patient in relation to symptoms, side effects of treatment, psychological suffering, physical functioning, social interaction, sexuality, body image, global health and general QoL, regardless of cancer type. It was planned to be applied in combination with specific modules for each type of cancer, which in the case of esophageal tumors is QLQ-OES18 [20, 21] .
QLQ-OES18 was created in 1996 by the Academic Department of Surgery at the University of Bristol Royal Infirmary. The instrument covers specific esophageal cancer symptoms during the last week, such as dysphagia, eating, reflux, pain, difficulty swallowing saliva, choking on swallowing, dry mouth, taste problems, problems with coughing and speaking difficulty [22] .
Search Strategies
The identification of the articles was carried out by searching the databases PUBMED, CINAHL, SCOPUS, COCHRANE, EMBASE and PSYCINFO, with a temporal cut from 2003 to 2016, published in Portuguese, English and Spanish. The search terms were "quality of life", "questionnaires", "eortc", "qlqc30", "qlqoes18", "cancer", "tumor", "esophageal neoplasms", "oncology", "chemotherapy", "drug Therapy "," radiotherapy" and "chemoradiotherapy". The intercession between the terms was made through the Boolean operators "AND", "OR" and "NOT". The search strategy was developed with the help of a clinical librarian ( Figure 1 ). 
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Selection method:
Based on the results of the initial searches, two researchers independently selected the studies that met the inclusion criteria. Differences in the choice of studies that should be included in the review were resolved through discussion and consensus. The data were extracted from original articles and organized into tables, including: main author, place of publication, periodical, year of publication, type of study, study sample, moments of application of scales, functions and domains affected.
Inclusion and exclusion criteria:
The following inclusion criteria were considered:  Articles that addressed the evaluation of QoL in patients with esophageal cancer undergoing anticancer treatment (chemotherapy and / or radiotherapy), in a neoadjuvant or exclusive way, using the associated EORTC QLQ-C30 and QLQ-OES18 instruments;  Articles published in Portuguese, English and Spanish;  Articles available in full electronically;  Articles published after 2003, year of publication of the EORTC QLQ-OES18 questionnaire.
The exclusion criteria established were:  Articles that used instruments other than EORTC for the evaluation of QoL in patients with esophageal cancer;  Duplicate articles;  Abstracts published on congress proceedings;  Articles that used EORTC QLQ-OES18 only in cases of surgical treatment, palliative care or placement of esophageal stents;  Articles that used EORTC QLQ-OES18 for benign or cancer precursor diseases. 
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Selection of articles
The selection of articles was initially based on the exploratory reading of the title and the summary of each reference, seeking identification with the theme. Initially, 203 records (publications) were identified. They were selected according to the inclusion and exclusion criteria established in the review method. The diagram of the search and selection of the studies for the review is described in the diagram of figure 2. 
III. Results
As described in figure 2, we selected 07 articles from the electronic search and one article from the researcher's personal archive, based on the inclusion and exclusion criteria, making a total of 08 articles for analysis. The main features of the selected articles are summarized and arranged in chronological order in Table  1 . As can be seen in Table 1 , most studies were conducted in developed countries. Only one was developed in India. The publications were distributed between the years 2005 and 2015. The type of treatment, the sample size and the moments of application of the questionnaires are described in Table 2 . Six studies evaluated the quality of life before the start of treatment and after the end of the therapeutic proposal. Two studies evaluated the quality of life of patients with esophageal cancer late, without evaluate HRQoL before or during treatment, ranging from one to three years after the end of treatment with curative intent. Group 1-CT + RT: n = 06 Group 2 -CT + Surgery: n = 21 Group 3 -Surgery: n = 09 These three groups were compared to a group of patients with esophageal cancer at different stages of the disease (n = 1031) and another group of the non-cancer population (n = 7,802). Note: CT = Chemotherapy; RT = Radiation therapy; EGFR = Epidermal Growth Factor Receptor.
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The results of the evaluation of HRQoL performed in the studies selected for analysis are summarized in Table  3 . In each article, the aspects related to the impact of chemotherapy, whith or not accompanied by radiotherapy, on the HRQoL of the treated patients were searched. Table 3 . Summary of articles selected for review.
Main Author
Summary of results
J.M. Blazeby et al., 2005 [23]
Twenty-eight patients completed the questionnaires in group 1 and 35 patients in group 2. When comparing the two moments of the HRQoL assessment (beginning and 7 weeks after), there was worsening in the global QoL by QLQ-C30 in the CT + RT group, considered not significant (p = 0.06), but in the CT group the decline was very significant (p <0.01). After 07 weeks from beginning treatment with CT + RT concomitant, QLQ-C30 showed significant impairment in physical, role and social functions (p <0.01 for each) and also significantly increased symptoms of fatigue, nausea / vomiting, loss of appetite and diarrhea (p <0.01), followed closely by dyspnea (p = 0.01). In this group, the most negative symptom in QLQ-OES18 was palate (p <0.01).
Regarding the CT group, in the QLQ-C30 the physical and role functions were the worst (p <0.01) and among the symptoms were fatigue (p <0.01), dyspnea and diarrhea (p = 0.01, respectively) over the same period. Overall QoL declined significantly in this group (p <0.01).
The QLQ-OES18 showed that palate change was very significant (p <0.01), followed by feeding problems (p = 0.01). Curiously, the HRQoL was little deteriorated in the CT + Surgery group. E. van Meerten et al., 2008 [24] Of the 54 patients selected, 49 answered the questionnaires. Significant decline in HRQoL was identified globally. In QLQ-C30, the most impaired functions were physical and role after concomitant CT + RT. The emotional function presented the same score from the beginning to the end of the concomitant CT + RT. At this stage of treatment, the most affected functions were cognitive and social. The five most affected symptoms in QLQ-C30, in descending order, were fatigue, loss of appetite, pain, nausea / vomiting, and dyspnea. The maximum score was recorded shortly after the end of treatment. In QLQ-OES18, concomitant CT + RT treatment caused greater impact on symptoms such as problems with eating, dysphagia, palate alterations, pain and cough. They concluded that complete treatment, including surgery, had a profound negative impact on most aspects of HRQoL, but they were temporary because patients recovered within 1 The HRQoL assessment was performed after the end of treatment, from 28.2 to 61.1 months, averaging 49.7 months. For the study of HRQoL, only 30 patients answered the questionnaires in the CT + RT group and 20 others in the surgery group. For QLQ-C30 after 2 years of treatment completion, the surgery group had the worst overall QoL score, 72.3 points versus 82.5 in the CT + RT group. The social function was the most impaired (p = 0.054) and the symptoms were loss of appetite (p = 0.003) and diarrhea (p = 0.002) along with pain (p = 0.057). The QLQ-OES18 showed problems with feeding as significantly poor (p = 0.004) in the same group (surgery). The study obtained a small sample for the evaluation of HRQoL, which impaired the analyzes, but a better QoL was attributed to the group that did CT + RT. E. F. W. C. Staal et al., 2010 [26] The sample of 36 patients was submitted to different treatments and no comparison was made between them. They were grouped and compared to a group of patients with esophageal cancer at different stages of the disease (n = 1031) and another group of the non-cancer population (n = 7,802). In QLQ-C30, overall QoL was considered good (77 points, SD = 19) in the study group, better than the other two groups used for comparison (p <0.001). Also, there was better emotional function, less pain and less constipation (p <0.001). The exceptions were for cognitive function, diarrhea and financial difficulties, although the differences did not reach statistical significance. Through QLQ-OES18, it was found that 50% of the study group still had dysphagia after 1 year post-treatment, but less pain and palate changes (p <0.001). One weakness of the study was the grouping of patients who underwent different antineoplastic treatments to compare with the other two groups, over which the authors did not have sufficient clinical information. The authors state that the duration of survival for patients with esophageal cancer does not influence the quality of life scores. M. Hurmuzlu et al., 2011 [27] The CT + RT group, when compared to QLQ-C30 who underwent exclusive surgery, showed a worse overall QoL (p = 0.018) one year after treatment. Among the functions, the worst were physical (p = 0.004), social (p = 0.020) and emotional (p = 0.053). The most significant symptoms were pain (p = 0.004) and fatigue (p = 0.005). However, QLQ-OES18, according to the authors, did not show significant differences between the CT + RT groups and the exclusive surgery, but did not show these results. It was concluded that the two groups that had esophageal cancer presented worse HRQoL after 1 year, when compared to the other groups (treated and free of disease, laryngectomized, and Norwegian population without cancer), mainly with the Norwegian population. K. Kataria et al., 2012 [28] When comparing the two groups through QLQ-C30 at the beginning and at the end of treatment, it was noted that there was a significant improvement in overall QoL in the two groups, more evident in group I, CT + Surgery + RT (p = 0.006), than in group II, of Surgery + RT (p = 0.019). As for the symptoms, the two groups had an increase in the score of financial problems. Social and role functions showed worsening in both groups. The worsening of social function was significant (p = 0.035 in group I and p = 0.003 in group II), while worsening in role performance was not significant. Evaluation through QLQ-OES18 showed that the improvement of pain and dyspnea was significant in group I (p = 0.019 and p = 0.020). The authors concluded that global QoL was better for group I and that symptoms such as nausea / vomiting and financial problems continue to worsen in group II. M. Scarpa et al., 2013 [29] Of the 126 patients included in the study, 97 answered the questionnaires and did neoadjuvant treatment, CT (n = 42) or CT + RT (n = 55), and surgery. Evaluation by QLQ-C30 revealed an improvement in overall QoL after neoadjuvant treatment and worsened after surgery (p = 0.04), which was recovered in part after 6 months postoperatively. The most affected functions after neoadjuvance were physical and role performance (p <0.01 respectively), as well as the fatigue, pain and diarrhea symptoms with p <0.01 for each. Fatigue and pain improved with 06 postoperative months, but diarrhea persisted. Dyspnea, insomnia, and loss of appetite intensified significantly (p <0.01) after surgery. As for QLQ-OES18, dysphagia improved after neoadjuvant (non-significant) treatment and decreased even more after surgery (p <0.01). They concluded that the patients who presented less dysphagia and pain after the neoadjuvant treatment were the ones that recovered better during the postoperative period. J. Rees et al., 2015 [30] The questionnaires were answered by 122 patients in group I of CT + RT and 124 in group II of CT + RT + Cetuximab in the SCOPE-1 trial. At the start of the study, QLQ-C30 global QoL scores were elevated in more than 75% of patients, ranging from 63.3 to 72.3 points for the CT + RT group and between 64.9 and 71.8 points for the group that did CT + RT + Cetuximab. Through QLQ-OES18, at the beginning, the worst symptoms were problems with feeding and dysphagia. Serious problems with fatigue, insomnia, and loss of appetite occurred in both groups after initiation of treatment. Around 03 months and 1 week, according to QLQ-OES18, symptoms increased with treatment and more problems with fatigue, dyspnea, loss of appetite and problems with taste in the 2 groups were reported. Comparing the groups by the QLQ-C30 in this period, the CT + RT group presented higher scores on loss of appetite and fatigue and that on the CT + RT + Cetuximab group, with worse performance, the highest scores were for the same symptoms, Dyspnea and insomnia. In the global QoL, the physical role and social function deteriorated significantly. For QLQ-OES18, the CT + RT + Cetuximab group also had a greater impact on problems with feeding, taste alteration, dysphagia, dry mouth and cough. In the CT + RT group the major negative changes were for dysphagia, problems with taste and feeding. The recovery occurred after 6 months, except for severe fatigue and insomnia in more than 15% of the patients and remained in the follow-up without significant differences between the groups, according to the authors.
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Note: CT = Chemotherapy; RT = Radiotherapy, QoL = Quality of life; HRQoL = Health-related quality of life. 
IV. Final Considerations
HRQoL has been found to vary widely from country to country. The reasons may be linked to social, economic, cultural and emotional determinants of each region, which interferes in the education of the patient and the professionals regarding therapeutic practices and decision making.
In summary, in relation to the functional scales of the QLQ-C30 instrument, the physical function was pointed out as the most affected. In the scale of symptoms, the same was true for fatigue. In the specific esophageal cancer module, the QLQ-OES18, the most commonly reported symptom in the patients was pain, and on the functional scale was dysphagia. However, it is perceived that HRQoL is temporarily affected in patients submitted to chemotherapy with and without radiotherapy and most domains improve or return to basal levels despite treatment toxicity.
Patients who survive one year or more after potentially curative treatment for esophageal cancer can lead a satisfactory life, even with some of the functions affected in the HRQoL. The evaluation of HRQoL should be considered as an important factor in the decision-making of the professional, because, besides identifying which functions are affected in these individuals during the treatment, it can provide subsidies to clarify to the patient the harmful effects that can be experienced long term.
After reading the abstracts for the selection of the articles of this systematic review, we realized that, despite the good psychometric and clinical validity of the EORTC QLQ-OES18, many authors did not use it to evaluate the HRQoL of patients with esophageal cancer, especially when Chemoradiotherapy is a neoadjuvant or exclusive treatment. This discourages the publication of replicable studies in other populations so that comparisons of results are made. The specific questionnaire for esophageal cancer has been more frequently used in comparative studies of HRQoL in patients undergoing different types of esophagectomy.
It is also worth noting that, in Brazil, no studies on cross-cultural adaptation and reproducibility of the QLQ-OES18 instrument were found, nor were articles reported on the evaluation of HRQoL in patients with esophageal cancer through specific questionnaires for this disease.
